10 000 children in Western Europe [1]. The current overall cure rate for unilateral WT exceeds 80%, but
had unilateral WT at presentation, were diagnosed as improvement of graft function, but renal function subsequently deteriorated. Despite treatment with having DDS (patients B1-B4, Table 1 ). A third infant with DDS with perineal hypospadias and bilateral pulsed methylprednisolone and a 10 day course of anti-thymocyte globulin therapy, the patient became undescended testes from birth (patient B3) developed unilateral WT at the age of 10 months. Five of the six uraemic and needed haemodialysis 3 weeks after transplantation. Short-lived clinical improvement was folchildren presented during the first 2 years of their life with abdominal swelling, haematuria or nephrotic syn-lowed by a haemolytic-uraemic syndrome. Therapy with plasma exchange was initiated, but the patient drome. Two children also presented with hypertension (patients A1 and B2). WT was diagnosed by renal developed pulmonary oedema and died from untreatable congestive heart failure 5 weeks after his renal ultrasound, abdominal computerized tomography (CT ) scan and tumour biopsy. Staging investigations transplantation. Permission for post-mortem examination was refused. were performed and treatment prescribed according to the UKCCSG ( United Kingdom Children's Cancer
For the other five children, mean follow-up postrenal transplantation is 59 (range 12-104) months. In Study Group) Wilms' Tumour Study protocols [6 ] and histopathological classification as defined by the one patient, the graft failed after 108 months, necessitating return to haemodialysis. The other four have National Wilms' Tumour Study Group [7] . All WTs were of 'favourable' histology. Three children with WT remained clinically well and enjoy age-appropriate activities. Immunosuppression consists of prednisowere started on chemotherapy in order to reduce tumour bulk prior to surgical intervention. In patient lone, cyclosporin A and azathioprine. One episode of acute rejection, associated with urinary candidiasis, A1, initial triple chemotherapy with vincristine ( Vcr), actinomycin D (Act-D) and doxorubicin (Doxo) failed occurred in one patient (B1), and two episodes of urinary tract infection in another (patient B2). Two to reduce the size of the tumour mass, and other regimens [ VP16+ifosfamide (Ifo) or carboplatin children developed hypertension due to non-origin site renal artery stenosis (patients B3 and B4). The cause (Car)+epirubicin ( Epi)+Vcr] were used until surgery 8 months from diagnosis. Usually, chemotherapy was of this unusual complication remains unclear. Both were treated successfully with translumenal renal angicontinued for a total of 6-12 months.
Following removal of one kidney and partial con-oplasty. Stenosis recurred in patient B4 but did not require re-angioplasty. After renal transplantation, she tralateral nephrectomy, both patients with BWT had had recurrence of the tumour in the remaining renal also had two subsequent surgical re-explorations for urinary leakage. The latest assessments of renal functissue after intervals of 5 and 3 months. In a further attempt to reduce tumour bulk, individual treatment tion are summarized in the last column of Table 1 .
In view of the risk of malignancy, gonadal excision regimens were designed. They were treated with either radiotherapy (3000 cGy; patient A1) or a triple chemo-was performed on patient B2 at 4 years post-transplant, and hormone replacement therapy (ethinyloestradiol ) therapy [AVD regime (Ifo+etoposide+Doxo); patient A2] followed by surgical removal of the remaining commenced at the age of 10 years. renal tissue.
In patients with DDS and unilateral WT, unilateral
Discussion
nephrectomy was followed by 'prophylactic' removal of the second kidney after 1-11 months. One patient with DDS (B2) underwent bilateral nephrectomy 6 In a review of 185 patients with BWT registered with the National Wilms' Tumour Study (NWTS ) Groups months after presentation with nephrotic syndrome, hypertension and ESRF. She is the only patient in this II-IV, survival was 83, 73 and 70% at 2, 5 and 10 years, respectively. This excellent outcome may be the series who did not have WT.
A minimum of 1 year tumour-free survival after result of several factors, including an earlier age at which bilateral lesions are diagnosed, the high incidcompletion of chemotherapy was a prerequisite to enter the transplantation programme. Four children ence of favourable histologic patterns and the excellent response of BWTs to chemotherapy. In this series, received cadaveric kidneys and two received live-related allografts at a time interval ranging from 15 to 49 survival was not prejudiced by renal-sparing surgical procedures [8] but, in a small group of patients with months after bilateral nephrectomy. All patients were maintained on renal replacement therapy, mainly con-BWT, complete surgical tumour removal may not be achievable without total bilateral nephrectomy. This tinuous ambulatory peritoneal dialysis (CAPD), while awaiting renal transplantation. Four children also had was true in two patients with BWT, who relapsed soon after the first renal-sparing intervention, and therefore short episodes of haemodialysis before or between periods of CAPD, and five children suffered at least required removal of all remaining renal tissue.
The 'common denominator' of DDS is a nephroone episode of dialysis-related peritonitis.
pathy associated with genital abnormalities and/or WT. Nephropathy consists of varying degrees of diffuse
Outcome
or focal mesangial sclerosis with characteristic major involvement of the outer cortex. Early in life, most children develop proteinuria which usually evolves into One patient in this series (patient A1) died. An initial episode of acute rejection was followed by transient nephrotic syndrome and eventually progresses to ESRF. Seventy six percent of 64 reported patients gations to exclude metastasis to lungs, liver, paraaortic lymph nodes and, in the case of unfavourable histology developed ESRF, 60% of them before the age of 2 tumours, to bone and brain should precede enrolment years [5] . In the course of their disease, virtually all in the renal transplant programme. Children free of patients with DDS are destined to develop WT [10] .
evidence of tumour at this time may then be put on a Six of the seven children in the series with DDS from waiting list for cadaveric transplantation, or a parental this institution developed WT at <2 years of age live-related transplantation might be considered. (mean 1.6 years) [5] , findings similar to those of Habib
Imaging for recurrence of WT should continue for a et al. in 10 children [11] . There is controversy as to total of 2 years from the end of all WT treatment, and whether patients with proven DDS require early bilatcan then be discontinued. eral nephrectomy in order to reduce the risk of WT, Advances in surgical techniques, chemotherapy, to avoid adverse effects of chemotherapy, including renal replacement therapy and transplantation prothe prolongation of time to consideration for transgrammes have enlarged the armamentarium available plantation, and to reduce metabolic and nutritional to cure patients with these two life-threatening condisequelae of chronic renal failure. In patients with DDS, tions. The French series of Habib, who transplanted WT often develops prior to the onset of end-stage six of 14 DDS patients [16 ] , and the report of renal disease [4, 5] . This observation, together with the the North American Pediatric Renal Transplant favourable experience with renal replacement therapy Cooperative Study, which includes 16 patients each and renal transplantation in these patients, endorses with the diagnoses of BWT and DDS amongst a total our view that it is preferable to proceed 'early' rather of 3037 children who received 3286 renal allografts than 'late' in the course of the underlying renal disease.
[17], endorse this view. Unfortunately, these reports A possible strategy for management may be derived do not provide any details about outcome. from the treatment of these six patients. Diagnosis has Infections, hypertension, liver disease and an to be established by appropriate imaging and renal increased incidence of malignancy, especially lymphobiopsy. In the case of WT, the tumour size and the proliferative disease (LPD), are well known causes of assessment of the oncologist and surgeon will deter-morbidity and mortality in renal transplant recipients. mine whether it seems better to operate immediately There is some concern that following chemotherapy or to prescribe chemotherapy. A course of pre-for WT, patients might be placed at a higher risk than operative Vcr/Act-D chemotherapy may 'downstage' other children for some of these sequelae. In patient some WTs, and shrinkage of the tumour may improve A1 ( Table 1) , who died within 5 weeks after renal operability and make a renal-sparing procedure pos-transplantation, the dose-dependent cardiotoxicity of sible. Post-operative chemotherapy and, in a few cases, Doxo (total dose in our patient: 180 mg/m2) may well radiotherapy, will depend on staging [12] and histology have contributed to the untreatable congestive heart [8] . During post-operative chemotherapy, lasting up failure and the fatal outcome. It is not yet clear whether to 12 months, patients with bilateral nephrectomy will chemotherapy prior to renal transplantation increases be on continuous renal replacement therapy, usually the incidence of post-transplant LPD. CAPD, which certainly involves a higher risk of infecFinally, as children with DDS survive through adotious complications as compared with dialysed patients lescence, the problems of male hermaphroditism and without chemotherapy. Most anticancer drugs are the potential risk of genital malignancy become a metabolized or excreted by the liver, but the kidney priority. Planned genital excision post-transplant and plays a minor role in the excretion of Act-D, Doxo hormone replacement therapy are recommended. and Cyclo. How the anephric state and renal replace-
In conclusion, our experience with renal transplantament therapy interfere with the pharmacokinetics and tion in two patients with BWT and four with DDS is pharmacodynamics of these agents has yet to be deter-promising. Paediatric renal transplant centres should mined. Two patients (B1 and B3) did not receive any be aware of this relatively new indication for allogeneic chemotherapy prior to or following initial surgery. It renal transplantation. The complexity of these condihas been suggested that nephrectomy alone may be tions and the special circumstances and needs of this justified in patients younger than 24 months of age at group of patients demands a thoughtfully planned presentation with small (<500 g of total kidney plus interdisciplinary approach and careful follow-up. tumour weight) and stage I lesions of favourable histology [13] .
In WT, 2 year disease-free survival after treatment
